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A ceux qui m'ont accompagné tout au long de mon internat A ceux avec qui je n'ai pas encore eu la chance de travailler Guillaume et Elodie, ce n'est plus qu'une question de temps.

A mes amis

A Sarah merci pour tout ce que nous avons partagé depuis le lycée. J'ai hâte de voir ton petit bout de chou arriver ! A Laetitia pour ton amitié constante malgré la distance. [START_REF] Malling | Prostate artery embolisation for benign prostatic hyperplasia: a systematic review and meta-analysis[END_REF][START_REF] Uflacker | Meta-Analysis of Prostatic Artery Embolization for Benign Prostatic Hyperplasia[END_REF] . They have concluded that it is a promising technique. However, most of the studies have relatively short follow-up. Moreover, few studies highlight recurrences after PAE. The place of PAE as a treatment for BPH is currently being evaluated but some urological scientific societies are proposing it as a minimally invasive alternative for patients who refuse surgery [START_REF] Enikeev | AUA and NICE Guidelines on Surgical and Minimally Invasive Treatment of Benign Prostate Hyperplasia: A Critical Appraisal of the Guidelines Using the AGREE-II Tool[END_REF][START_REF] Lebdai | Surgical and interventional management of benign prostatic obstruction: Guidelines from the Committee for Male Voiding Disorders of the French Urology Association[END_REF] .

As PAE is now commonly performed, the purpose of the present work was to evaluate the functional outcomes in routine clinical practice, particularly regarding the risk of recurrence of symptoms or the need for further treatment during follow-up.

METHODS

Study Design

A retrospective monocentric review of medical files of consecutives patients diagnosed with BPH and who underwent PAE between January 2015 and May 2021 in the urology department was performed. The diagnosis of BPH was initially made at the urology consultation and patients were referred to a PAE procedure if they were unfitting for surgery or if they refused surgery (provided they had no formal surgical indication). We excluded patients who underwent PAE for different reason than treating LUTS due to BPH, as example uncontrolled hematuria of prostatic origin or management of prostate cancer.

Patient data were collected retrospectively from their medical records. To complete the survey, all patients were called to review their medical treatments and their overall satisfaction of the PAE.

Interventional procedures

As part of the pre-therapeutic assessment, all patients underwent an abdomino-pelvic CT angiography to assess their vascular anatomy, ensure the feasibility of embolization and serve for fusion with fluoroscopy during embolization. The PAEs were performed in the interventional radiology department by trained operators. A transurethral bladder catheter was positioned to precisely localize the bladder and the prostate in most cases. All the patients received an antibioprophylaxy by 2g intravenous Cefazolin and anticoagulation by 50mg/kg intravenous Heparin. The procedures were all performed under local anesthesia with Lidocaine at the puncture site. Fluoroscopy was merged with the angioCT in order to decrease the volume of injected contrast media during embolization. The procedures were then realized under fluoroscopic control through unilateral femoral, brachial or radial approach according to Seldinger technique. Microcatheter were used to obtain a super selective catheterization of the prostatic arteries. A cone bean CT acquisition was systematically performed with injection of 0.7ml of contrast media at the site of embolization to assess the intraprostatic diffusion of contrast media and depict non target embolization (rectal, vesical and penile arteries). Therefore, 350-450microns sized Embospheres particles (Merrit Medical) diluted in contrast media were injected under fluoroscopy until stasis in the prostatic artery was All the patients were advised to take nonsteroidal anti-inflammatory medications or level one painkillers after the procedure for a week. A pelvic cross-sectional imaging (mostly MRI) was scheduled a few weeks after PAE to evaluate the results of the embolization.

Outcomes

Patients' initial characteristics included medical history, BPH assessment (prostatic volume (PV), Qmax, IPSS score, Quality of life (QoL) score (IPSS question 8), post-void residual volume (PVR)

and PSA level, complications of BPH, anterior medical or surgical treatment). Peri-procedure variables included dosimetry data (dose area product, total dose, total irradiation time), bilateral embolization success, number of procedures performed, discharge day, and complications. Postprocedure complications were graded using the Clavien-Dindo classification [START_REF] Dindo | Classification of surgical complications: a new proposal with evaluation in a cohort of 6336 patients and results of a survey[END_REF] . Major complications were defined as those with a Clavien score of ≥ 3. After PAE, all patients were scheduled for a visit in the first 3 months. Subsequent follow-up was at the physician's discretion but mostly every 6 -12 months. The following data were collected: IPSS, QoL score (IPSS question 8), Qmax, PVR volume, PSA levels, PV measured on the control imaging, continuation, discontinuation or resumption of medical treatment for BPH. Recurrence was defined as a patient-reported recurrence of LUTS. Re-treatment was defined by as resumption of medical treatment for BPH or surgery. The irritative or obstructive symptom profile was defined by the ratio of irritative or obstructive symptoms involved in the calculation of the IPSS.

Statistical analysis

Categorical variables are presented as absolute numbers and percentages. Continuous variables are expressed as median (interquartile range). Mann-Whitney U test and chi-squared tests were used to evaluate the differences in peri-procedure characteristics between the groups and to compare functional results to baseline data. Logistic regression tests were performed for univariate analyses for predicting recurrence or re-treatment. Statistical analyses were performed using MedCalc for Windows 15.8 statistical software (MedCalc Software, Ostend, Belgium). All the tests were two-sided with a significance level at p < 0.05.

RESULTS

Over the study period, 102 patients underwent PAE. We have excluded 7 patients from our study:

5 patients because PAE indications where different (4 for hematuria, 1 who had PAE to allow radiotherapy for prostate cancer treatment), and 2 patients for whom embolization could not be performed for anatomical reasons (failed per procedure catheterization). In total our study cohort consisted in 95 patients. Table 1 presents their baseline characteristics. The median PV after PAE (measured on the control MRI) was 64 (47 -77) mL. This corresponds to a median 28% decrease in PV. Table 4 presents the variation of IPSS, QoL, Qmax, PSA and PVR during the follow up and comparison with baseline data; Figure 1 presents their percentage of variation from baseline. adenomectomy and 2 TURP. In 87.5% of the cases the surgery was done in the first 2 years. There were no major complications and the patients were satisfied with the functional results after the surgery except 1 patient who cannot be weaned from his indwelling urinary catheter.

Concerning the patients with an indwelling urinary catheter before the PAE: 69% of them could be weaned from their catheter after the embolization. Among them, 2 out of 11 had a new indwelling catheter during the follow-up (at 21 and 62 months).

In total, at 12 and 24 months respectively 17.4% of patients and 54% had recurrent symptoms.

At 12 and 24 months, 8.7% and 25.7% of patients have been re-treated. No risk or protective factors were identified for symptom recurrence or risk of retreatment. Table 5 shows the univariate analyses of the different factors tested. No significant differences were found. 

CONCLUSION

Prostatic embolization provides good functional results after execution of the procedure.

Improvement is rapid, allowing 60% of patients to stop their medications for BPH. Moreover patient satisfaction of this treatment is high.

However, there seems to be an early recurrence of symptoms to varying degrees that may lead to additional treatment in the few years following the procedure.

PAE is therefore a good treatment to offer to patients unfit for surgery. For those who refuse surgery, it remains a good alternative provided that they are well selected and informed of the risk of recurrence and the other surgical or mini-invasive possibilities.

Complications are not frequent and minor most of the time but some specific complications have to be explained to patients before the intervention.

Further studies may be usefull to bring additional precision on the probability of recurrence. The medico-economic impact of the procedure should be also assessed especially if additional or complementary treatment are necessary.
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  la team Estaing de Pruines : Florie pour les belles vacances ensembles et la colocation l'été dernier, Juliette pour ces 6 mois de vadrouille, Chloé pour ton sourire et ta bonne humeur constante, Romain pour ton amitié fidèle, Christian coeur sur toi. A Amélie pour le soutien en D4 merci. A bientôt sur Narbonne ou Montpellier ! Aux Montpellierains : Aux habitants (ou presque habitants) de la coloc 4 merci pour ces six premiers mois d'internat inoubliables : Claire (mon petit chat, merci pour ton amitié qui tient malgré que nous n'ayons pratiquement plus jamais habité la même ville, j'ai hâte de voir en vrai ta nouvelle maison), Laysa, Eddine, Ophélie, Pierre-Emmanuel et Marie pour les bons moments passés ensemble à peindre les fresques de cet appart et les bons repas. Merci également pour les belles rencontres à Perpi : Arnaud et Marie, Elodie, Léa, Florent, Baptiste, … A Hugo, merci pour les dégustations de whiskies et la cohabitation pendant un an. A Jean-Mich Maz merci pour la colocation Nîmoise et les soirées à la Cave d'Arthur. Merci à Laura pour le soutien au milieu du club PMU. A Turpi, merci pour les bons repas que tu nous cuisines à chaque fois (et de me prêter Kira quand tu n'es pas là). A Dudu merci pour cette collocation et la conversion progressive vers le boboïsme. A Mehdi merci pour les expériences culinaires au cours de notre cohabitation. A Yann merci pour les soirées et les brunchs (même ceux ratés). A Fab pour toujours mon chef interne. A Flo merci d'avoir été un allié aux urgences de Montpellier. A ma famille A mes parents, merci pour tout ! Et en particulier votre soutien sans limites depuis mon plus jeune âge et vos conseils toujours précieux quelque soit le sujet. A mes frères : Thibault pour nous faire voyager partout par tes aventures, merci. Une nouvelle a débuté il y a peu, dans un tout autre style mais qui vous comblera de bonheur Laura et toi, je n'en doute pas. Théo, un grand merci pour ton aide dans mon travail de thèse, discuter avec toi même si le sujet t'était étranger m'a débloquée de nombreuses fois. Bon courage pour terminer la tienne ! A Daddy merci pour l'attention particulière que tu m'as portée tout au long de mon cursus notamment avec les articles de journaux que tu me montrais. A Titam, merci pour ta franchise qui nous fait toujours bien rire. A Papy et Mamie, j'aurais aimé que vous soyez là aujourd'hui, merci pour les beaux souvenirs d'enfance dans votre maison de La Colle. A Nicolas, merci pour l'exemple que tu m'as donné dans ton parcours. A Sandrine merci pour m'avoir offert comme une deuxième maison à Montpellier. Profitez bien François et toi des deux prochaines années à Yaoundé ! Aux cousins pour les vacances et cousinades passées et à venir (on espère !) : Noémie, Guillaume, Antoine, Camille, Nicolas, Timot et Pauline.

Figure 1 .

 1 Figure 1. Percentage variation from baseline of IPSS, QoL, Qmax, PSA and PVR over time

Figure 2

 2 presents the Kaplan-Meier curves for recurrence of symptoms and re-treatment during the follow-up.

Figure 2 .

 2 Figure 2. Kaplan Meier curves for recurrence-free (A.) and absence of retreatment (B.).

  

  

PH de 2 éme classe

  

	SCHUSTER-BECK Iris	Physiologie
	THEVENIN-RENE Céline	Immunologie
	MCU-BARATEAU Lucie	Physiologie
	MARTRILLE Laurent BERGOUGNOUX Anne	Médecine légale et droit de la santé Génétique
	RICHARD Bruno BOETTO Julien	Médecine palliative Neurochirurgie
	MCU-PH Hors classe CHIRIAC Anca	Immunologie
	DE JONG Audrey	Anesthésiologie-réanimation et médecine péri-opératoire
	BADIOU Stéphanie	Biochimie et biologie moléculaire
	DESHAYES Emmanuel	Biophysique et médecine nucléaire
	BOULLE Nathalie	Biologie cellulaire
	DU THANH Aurélie	Dermato-vénéréologie
	CACHEUX-RATABOUL	Génétique
	Valère FITENI Frédéric	Cancérologie ; radiothérapie
	CARRIERE Christian GATINOIS Vincent	Bactériologie-virologie ; hygiène hospitalière Histologie, embryologie et cytogénétique
	CHARACHON Sylvie GOUZI Farès	Bactériologie-virologie ; hygiène hospitalière Physiologie
	FABBRO-PERAY Pascale HERBAUX Charles	Epidémiologie, économie de la santé et prévention Hématologie, transfusion
	GIANSILY-BLAIZOT Muriel Hématologie ; transfusion HUBERLANT Stéphanie Gynécologie-obstétrique ; Gynécologie médicale
	LEVEQUE Maude	Parasitologie et mycologie
	MCU-PH de 1 re classe	
	BERTRAND Martin MAKINSON Alain	Anatomie Maladies infectieuses, Maladies tropicales
	BOUDOUSQ Vincent MARIA Alexandre	Biophysique et médecine nucléaire Médecine interne ; gériatrie et biologie du vieillissement ; addictologie
	BRET Caroline PANTEL Alix	Hématologie biologique Bactérologie-virologie ; hygiène hospitalière
	BROUILLET Sophie PERS Yves-Marie	Biologie et médecine du développement et de la reproduction ; gynécologie médicale Thérapeutique; addictologie
	COSSEE Mireille ROUBILLE Camille	Génétique Médecine interne ; gériatrie et biologie du vieillissement ; addictologie
	GIRARDET-BESSIS Anne SZABLEWSKY	Biochimie et biologie moléculaire Anatomie et cytologie pathologiques
	HERRERO Astrid	Chirurgie viscérale et digestive
	LAVIGNE Géraldine	Hématologie ; transfusion
	LESAGE François-Xavier	Médecine et Santé au Travail
	MATHIEU Olivier	Pharmacologie fondamentale ; pharmacologie clinique ; addictologie
	MOUZAT Kévin	Biochimie et biologie moléculaire
	PANABIERES Catherine	Biologie cellulaire
	RAVEL Christophe	Parasitologie et mycologie
		13

Maitres de Conférences des Universités Maîtres de Conférences hors classe

  

	Maîtres	
	BERNEX Florence	Physiologie
	CHAZAL Nathalie	Biologie cellulaire

de Conférences de classe normale

  

	DELABY Constance	Biochimie et biologie moléculaire
	GUGLIELMI Laurence	Sciences biologiques fondamentales et cliniques
	HENRY Laurent	Sciences biologiques fondamentales et cliniques
	HERBET Guillaume	Neurosciences
	LADRET Véronique	Mathématiques appliquées et applications des mathématiques
	LAINE Sébastien	Sciences du Médicament et autres produits de santé
	LE GALLIC Lionel	Sciences du médicament et autres produits de santé
	LOZZA Catherine	Sciences physico-chimiques et technologies pharmaceutiques
	MAIMOUN Laurent	Sciences physico-chimiques et ingénierie appliquée à la santé
	MOREAUX Jérôme	Science biologiques, fondamentales et cliniques
	MORITZ-GASSER Sylvie	Neurosciences
	MOUTOT Gilles	Philosophie
	PASSERIEUX Emilie	Physiologie
	RAMIREZ Jean-Marie	Histologie
	RAYNAUD Fabrice	Sciences du Médicament et autres produits de santé
	TAULAN Magali	Biologie Cellulaire
		Maîtres

BECAMEL Carine Neurosciences

CHAUMONT-DUBEL Séverine Sciences du médicament et des autres produits de santé

de Conférences des Universités -Médecine Générale MCU-MG de 1 re classe

  

	MCU-
	COSTA David
	OUDE ENGBERINK Agnès

MG de 2 éme classe

  

						PH chargés d'enseignements
	BIRON-ANDREANI REMERCIEMENTS DARDALHON Brigitte	JREIGE Riad	Praticiens Hospitaliers Universitaires LE MOINE DONY Marie-PIERONI Laurence	WAGNER Laurent
		CAZAUBON Yoann ABOUKRAT Patrick BRINGER-DEUTSCH Sop DJANIKIAN Flora Pharmacologie fondamentale ; pharmacologie clinique ; addictologie Christine Christine	RIDOLFO Jérôme
		FOLCO-LOGNOS Béatrice DAGNEAUX Louis AGUILHON Sylvain BRINGUIER BRANCHERE DONNADIEU-RIGOLE Hélène Chirurgie orthopédique et traumatologique LETERTRE Simon BLANC Brigitte DAVID Aurore KINNE Mélanie POQUET Hélène	RIPART Sylvie WALTHER
		CARBONNEL François DUFLOS Claire BLANCHARD Sylvie DE BOUTRAY Marie Biostatistiques, informatique médicale et technologies de la communication LABARIAS Coralie PUJOL Sarah-Lise AKKARI Mohamed BRISOT Dominique FAIDHERBE Jacques LOPEZ Régis Aux membres du jury	ZERKOWSKI Michel RONGIERES LOUVIER Ulrike
		ALRIC Jérôme	GOULABCHAND Radjiv BRONER Jonathan	FATTON Brigitte Médecine interne ; gériatrie et biologie du vieillissement ; addictologie LUQUIENS Amandine	ROULET Agnès Laetitia
	Maîtres de Conférences associés -Médecine Générale Médecine interne ; gériatrie et biologie du vieillissement ; addictologie FAUCHERRE Vincent MANZANERA Cyril RUBENOVITCH DE LA TRIBONNIÈRE Xav LABORDE Caroline MIOT Stéphanie AMEDRO Pascal CADE Stéphane BLANCHET Catherine PUPIER Florence A M. le Professeur Rodolphe Thuret, merci de m'avoir fait l'honneur de présider ce jury. Merci
	CAMPAGNAC Jérôme ROCH Benoît BLATIERE Véronique DEBIEN Blaise également pour vos enseignements au cours de mes deux semestres dans votre service. Merci Pneumologie, addictologie Josh LACAMBRE Mathieu QUANTIN Xavier
	LOPEZ Antonio SARRABAY Guillaume AMOUROUX Cyril CAIMMI Davide Paolo Génétique FAURE Elsa BOBBIA Xavier DELPONT Marion LANG Philippe enfin pour votre confiance pour la suite.	MARGUERITTE Emmanuel RAFFARD Laurence	SANTONI Fannie
		MILLION Elodie SOUCHE François-Régis ANTOINE Valéry CARR Julie BOGE Gudrun DENIS Hélène	Chirurgie viscérale et digestive FILLERON Anne LAZERGES Cyril	MARTIN Lucille RAPIDO Francesca	SASSO Milène
	A	MINET Mathilde ARQUIZAN Caroline BOURRAIN Jean Luc	CARTIER César DEVILLE de PERIERE Gil LE GUILLOU Cédric FILLOLS Mélanie	MATTATIA Laurent RIBRAULT Alice	SCHULDINER Sophie
		PAVAGEAU Sylvain BOUYABRINE Hassan DI CASTRI Alberto		LEGLISE Marie Suzanne	RICHAUD-MOREL Brigitte
		ATTALIN Vincent	CASPER Thierry		FITENI Frédéric	MEROUEH Fadi	SEGURET
		REBOUL Marie-Catherine		Fabienne
		SERAYET Philippe AYRIGNAC Xavier	CASSINOTTO Christophe FOURNIER Philippe	MEYER Pierre	SENESSE Pierre
		BADR Maliha		CATHALA Philippe		GAILLARD Nicolas	MICHEL Moïse	SERRE Jean-
						Emmanuel
		BAIS Céline		CAZABAN Michel		GALMICHE Sophie	MILESI Christophe	SKALLI El Medhi
		BARBAR Saber Davide CHARBIT Jonathan		GENY Christian	MORAU Estelle	SOLA Christelle
		BASSET Didier		CHEVALLIER Thierry	GERONIMI Laetitia	MORQUIN David	SOULLIER Camille
		BATIFOL Dominique	CHEVALLIER-MICHAUD J GINIES Patrick	MOSER Camille	SOUKSI MEDIONI
						Isabelle
		BATTISTELLA Pascal	COLIN Olivier		GRECO Frédéric	MOUSTY Eve	STOEBNER
						DELBARRE Anne
		BAUCHET Luc		CONEJERO Ismael		GUEDJ Anne Marie	MOUTERDE Gaël	TEOT Luc
		BELL Ariane		CONSEIL Mathieu		GROSSIN Delphine	PANSARD Nicole	THIRION Marina
		BENEZECH Jean-Pierre CORBEAU Catherine	GUYON Gaël	PERNIN Vincent	TUNEZ Virginie
		BENNYS Karim		COROIAN Flavia-Oana	HEDON Christophe	PERRIGAULT Pierre François VACHIERY-
						LAHAYE Florence
		BERNARD Nathalie	COUDRAY Sarah		HENRY Vincent	PEYRON Pierre-Antoine	VERNES Eric
		BERTCHANSKY Ivan	CRANSAC Fréderic		JAMMET Patrick	PICARD Eric	VIALA Maurice
		BIBOULET Philippe	CUNTZ Danielle		JEDRYKA François	PICOT Marie Christine	VINCENT Laure

Mme le Professeur Hélène Vernhet-Kovaczik, merci

  

	d'avoir accepté d'évaluer ce travail. Merci
	également pour vos explications sur l'embolisation et votre précieuse relecture sur les aspects
	techniques.
	A Mme le Professeur Ingrid Millet, merci d'avoir accepté de juger ce travail en apportant votre
	expertise dans le domaine de la radiologie interventionnelle.
	A mon directeur de thèse, M. le Docteur Thibaut Murez, merci de m'avoir encadré dans la
	réalisation de cette thèse et pour ta relecture avisée. Merci également pour tes enseignements
	au bloc que ce soit sur les urétroplasties ou la chirurgie oncologique. J'espère pouvoir continuer
	à apprendre à tes côtés.

  SOMMAIRE LISTE DU CORPS ENSEIGNANT.............................................................................................. 3 REMERCIEMENTS .................................................................................................................. 19 SOMMAIRE .............................................................................................................................. 26 ABREVIATIONS ....................................................................................................................... 27 INTRODUCTION ...................................................................................................................... 28 METHODS ............................................................................................................................... 29

	INTRODUCTION
	Benign prostatic hyperplasia (BPH) is an enlargement of the prostate gland causing low urinary
	tract symptoms (LUTS). The incidence of BPH is difficult to determine because epidemiological
	studies use different definitions of the condition. Nevertheless it is estimated that 60 -80%
	of men over 65 years presents urinary tract symptoms that may be due to BPH 1 .
	Transurethral resection of the prostate (TURP) has long been considered the gold-standard
	surgical treatment for men with moderate to severe LUTS related to BPH 2 . However, in recent
	years, practices have evolved while new endoscopic techniques and minimally invasive
	treatments emerged.

Study Design ........................................................................................................................ 29 Interventional procedures ..................................................................................................... 29 Outcomes ............................................................................................................................. 30 Statistical analysis ................................................................................................................ 31 RESULTS................................................................................................................................. 32 DISCUSSION ........................................................................................................................... 40 CONCLUSION ......................................................................................................................... 43 BIBLIOGRAPHIE ...................................................................................................................... 44 ANNEXE .................................................................................................................................. 48 SERMENT ................................................................................................................................ 49 RESUME .................................................................................................................................. 50 Prostate artery embolization (PAE) is an interventional radiological technique which consists in injection of small particles in the prostatic arteries with the aim of causing devascularization of the organ. Initially, PAE was mainly used to control massive bleeding after prostatectomy or prostate biopsy 3 . DeMeritt described for the first time in 2000 improvement in LUTS after PAE 4 , but the technique has mainly developed since 2010 with the work of Carnevale 5 . Since then, many studies have investigated the efficacy and safety of PAE for the treatment of LUTS due to BPH

Table 2

 2 presents per and post-procedure data. After a first PAE procedure, 69 patients (72.6%) had a successful bilateral PAE, 2 patients (2.1%) were not embolized because of catheterization failure and 24 patients (25.3%) had only unilateral PAE. Amongst these 24 patients: there was a failure of contralateral catheterization in 15 cases, an exceeding dose of radiation in 4 cases, non-visualization of the contralateral prostate artery in 3 cases and unexplained reasons in 2 cases. Fifteen patients who did not have successful bilateral PAE the first time did not perform

	a second procedure: 5 (33.3%) were not satisfied with the results and modalities of the
	procedure, 2 (13.3%) were sufficiently improved, 2 (13.3%) had a partial improvement and
	wanted a complementary procedure but were lost to follow-up, and 6 (40%) did not have a
	second stage because of technical impossibility (anatomical variations or vessel occlusions).

Table 1 . Baseline patients' characteristics

 1 

	Age (median (IQR) ; years)	70 (64 -76)
	Medical history	
	Diabetes (n (%)) 14 (14.7%)
	prostatic cancer (n (%))	5 (5.3%)
	cardiovascular (n (%)) 40 (42.1%)
	neurologic (n (%)) 13 (13.7%)
	urethral surgery (n (%))	3 (3.2%)
	previous BPH surgery (n (%))	2 (2.1%)
	antiaggregant/antiplatelet treatment	29 (30.5%)
	Indications	
	Unfit for surgery 32 (33.7%)
	Patient's choice for PAE 63 (66.7%)
	IPSS (median (IQR))	19 (14 -23)
	QoL (median (IQR))	3 (3 -5)
	Qmax (median (IQR); mL/s)	9.8 (5.7 -13)
	PVR (median (IQR); mL)	73 (30 -136)
	PV (median (IQR); mL)	90 (67 -110)
	PSA (median (IQR); ng/mL)	4.1 (2.5 -8.3)
	Complicated BPH (n (%))	37 (38.9%)
	indwelling urinary catheter (n (%)) 17 (17.9%)
	bladder stone (n (%))	2 (2.1%)
	hydronephrosis (n (%))	2 (2.1%)
	recurrent urinary tract infection (n (%))	6 (6.3%)
	bladder diverticulum (n (%))	6 (6.3%)
	BPH medical treatment (n (%))	79 (83.2%)
	alpha-blockers 84 (88.4 %)
	5ARI 37 (38.9%)
	phytotherapy 41 (43.2%)

Table 2 . Per and post procedure outcomes

 2 

	Unilateral embolization (n (%))	17 (17.9%)
	Two PAE procedures (n (%))	11 (11.6%)
	Dosimetry (over 106 procedures)	
	Dose area product (median (IQR); Gy.cm2) 245.2 (180.5 -371.2)
	Total dose (median (IQR); Gy) 1.17 (0.90 -1.99)
	Total irradiation time (median (IQR); min) 47.7 (36.7 -57.6)
	Discharge from hospital (over 106 procedures)	
	Outpatient procedure (n (%))	20 (18.9%)
	Day 1 (n (%))	78 (73.6%)
	Day > 1 (n (%))	8 (7.5%)
	Complications (over 106 procedures)	
	Overall (n (%))	31 (29.2%)
	Clavien-Dindo ≥ III (n (%))	2 (1. 9%)
	Most complications were minor according to Clavien-Dindo classification. They are showed in

Table 3 .

 3 One patient had an internal urethrotomy for decompensation of urethral stenosis after

PAE (Clavien Dindo III) and one patient developed severe sepsis requiring norepinephrine (Clavien Dindo IV).

Table 3 . Complications after PAE

 3 The median follow-up was 25(12 -36.75) months. After embolization, 83.3% of patients felt improvement of their symptoms at the first visit. Treatment experience was good: median score 8/10 on a simple numerical scale. In addition, 89% of patients surveyed would recommend this treatment to a friend.

	Clavien-Dindo I	20 (18.9%)
	Haematoma	17 (16.3%)
	Pelvic pain syndrom	2 (1.9%)
	Haematuria	1 (0.9%)
	Clavien-Dindo II	8 (7.5%)
	Urinary infection leeding to antibiotic use	5 (4.7%)
	Acute urinary retention	1 (0.9%)
	Aneuvrysm at punction site	1 (0.9%)
	Deep vein thrombosis	1 (0.9%)
	Clavien-Dindo III	1 (0.9%)
	Internal uretrotomy	1 (0.9%)
	Clavien-Dindo IV	1 (0.9%)
	Severe sepsis	1 (0.9%)

Table 4 . Evolution of IPSS, QoL, Qmax, PSA and PVR over time

 4 4% of the patients stopped their medication for BPH, mostly within the first 3 months (82% of the cases). Medical treatment had to be reintroduced in 35% of them: 29.4% in the first year, 29.4% between 1 and 2 years, 41.2% after 2 years. During the follow-up 8 patients (8.4%) had BPH surgery: 5 Holmium laser enucleation of the prostate, 1 open

			IPSS			QoL			Qmax (mL/s)		PSA (ng/mL)		PVR (mL)
		n Median (IQR)	p	n Median (IQR)	P	n	Median (IQR)	p	n Median (IQR)	p	n	Median (IQR)	p
	Baseline 34 19 (14 -23)		34	4 (3 -5)		41	9.8 (5.7 -13)		78 4 (2.5 -8.3)		56 72.5 (30 -136)
	3 m	7 9 (6.5 -9.8)	0.0005 7	2 (0.3 -2)	0.0003 21 12.3 (7.7 -17.5) 0.04 10 3 (1.2 -5.3)	0.13 19 70 (29.3 -100)	0.51
	6 m	5	6 (4 -9.5)	0.0043 3	1 (1 -2.5)	0.01 15 10.2 (8.2 -14.8) 0.14 12 3.6 (2.4 -5.8) 0.42 14 57.5 (17 -120)	0.30
	12 m 12 6.5 (3 -9.5) <0.0001 12	1 (0.5 -3)	<0.0001 6 10.9 (8.3 -12.2) 0.32 10 4.1 (3.4 -5.8) 0.90	9	31 (0 -46.5)	0.01
	18 m 10	5.5 (4 -9)	0.0004 10	1 (0 -2)	<0.0001 7	10 (6.7 -11.4)	0.99 16 4.8 (2.2 -6.6) 0.86 11	72 (8.8 -145)	0.60
	24 m 12 4 (2.5 -17)	0.0061 12 1.5 (0.5 -2.5) <0.0001 6	7.5 (4.5 -10)	0.34 12 4.3 (3.1 -6.2) 0.97	7	40 (9 -79.3)	0.20

 [START_REF] Pyo | Systematic review and meta-analysis of prostatic artery embolisation for lower urinary tract symptoms related to benign prostatic hyperplasia[END_REF]. They also found a significant decrease in QoL, PVR and PSA and an increase in Qmax. These good results were confirmed in the short term (6 months) in a randomized trial comparing PAE with a sham procedure: patients in the PAE arm had better improvement in IPSS and QoL than patients in the sham arm [START_REF] Pisco | Randomised Clinical Trial of Prostatic Artery Embolisation Versus a Sham Procedure for Benign Prostatic Hyperplasia[END_REF] . Our results are in agreement concerning the IPSS and the QoL but we did not find any significant difference for the PVR, the PSA and the Qmax. However, we only had limited data on these different criteria, which does not allow us to conclude.

We found a 28% decrease in prostate volume 3 months after PAE but had insufficient data during follow-up to confirm the decrease over the longer term. A retrospective English study of 159 patients showed a less marked decrease in PV in the first 6 months (-15.6%), maintaining measurements up to 19 months but finding an increase in prostate volume after 20 months [START_REF] Thulasidasan | Prostate artery embolisation: an all-comers, single-operator experience in 159 patients with lower urinary tract symptoms, urinary retention, or haematuria with medium-term follow-up[END_REF] .

Pyo et al. did not observe this rebound but maintained a decrease in PV from baseline of -36mL at 3 months and -39mL at 24 months.

In a study of 255 patients, 32 had an indwelling urinary catheter prior to PAE and among these, 30 were able to be weaned after the procedure [START_REF] Pisco | Embolisation of prostatic arteries as treatment of moderate to severe lower urinary symptoms (LUTS) secondary to benign hyperplasia: results of short-and mid-term follow-up[END_REF] . We found a lower rate of catheter weaning, but other factors than BPH may be involved in chronic urine retention, such as an atonic bladder.

Numerous studies have compared PAE with other treatments for BPH, in particular with TURP which is the reference treatment but also with other minimally invasive techniques. A recent meta-analysis comparing TURP with PAE found a significantly better improvement in favor of TURP for Qmax, PSA and PV but no significant difference between the two treatments for IPSS and QoL [START_REF] Knight | Systematic Review and Meta-analysis Comparing Prostatic Artery Embolization to Gold-Standard Transurethral Resection of the Prostate for Benign Prostatic Hyperplasia[END_REF] . These data are in contradiction with the meta-analysis of Xu et al. which found a better improvement of IPSS in favor of TURP [START_REF] Xu | An Updated Meta-Analysis of the Efficacy and Safety of Prostatic Artery Embolization vs. Transurethral Resection of the Prostate in the Treatment of Benign Prostatic Hyperplasia[END_REF] .

An American team conducted a meta-analysis comparing PAE with three other minimally invasive treatments for BPH: photoselective vaporization (PSP), prostatic urethral lift (PUL) and water vapor thermal therapy (WV) [START_REF] Larussa | Symptomatic Improvement of Lower Urinary Tract Symptoms of Benign Prostatic Hyperplasia: A Comparative Systematic Review and Meta-Analysis of 4 Different Minimally Invasive Therapies[END_REF] . Their study showed that IPSS and QoL were most improved at 6 and 12 months by PVP, then PAE, then PUL then WV.

In our study, we found that 17.4% of patients had recurrent LUTS at 1 year and 54% at 2 years.

These recurrence rates are important but should be weighed against the lower re-treatment rates (8.7% at 1 year and 25.7% at 2 years). Our definition of recurrence (reoccurrence of LUTS) may be quite broad since it includes patients regardless of the importance of recurrent symptoms. Indeed, a certain number of patients presented LUTS again but this only slightly impaired their quality of life, which is why treatment was not systematically proposed. It can be considered that the patients who had a complementary treatment presented more important recurrences. In their study, Carnevale et al. found 11% recurrence at 12 months, 20% at 30 months and 65% at 78 months [START_REF] Carnevale | Recurrence of Lower Urinary Tract Symptoms Following Prostate Artery Embolization for Benign Hyperplasia: Single Center Experience Comparing Two Techniques[END_REF] . They defined recurrence as the need for further treatment, so their data are comparable to our re-treatment rates. In one of the largest retrospective series including 630 patients, Kaplan-Meier curves estimated clinical success rates (defined by an IPSS ≤ 15 and a decrease of at least 25% from the baseline score, QoL score ≤ 3 or a decrease of at least 1 point from baseline and no need of any medical or other therapy after PAE) at 85.1% at short-term (up to 12 months), 81.9% at medium-term (1 -3 years) and 76.3% at long-term (3 -6,7 years) [START_REF] Pisco | Medium-and Long-Term Outcome of Prostate Artery Embolization for Patients with Benign Prostatic Hyperplasia: Results in 630 Patients[END_REF] . This corresponds to the same rate of recurrence we observed at short-term but lower rate at medium-term.

We did not identify any prognostic factors regarding the risk of recurrence or re-treatment. In the series by Carnevale et al., LUTS recurred more in patients who had undergone unilateral embolization and according to the size of the embolic agents used. They also identified baseline PSA inversely related to LUTS recurrence and this was significant in multivariate analysis [START_REF] Carnevale | Prostatic Artery Embolization: Equipment, Procedure Steps, and Overcoming Technical Challenges[END_REF] . Initial prostate volume is described as a predictor of good early clinical outcome [START_REF] Abt | Outcome prediction of prostatic artery embolization: post hoc analysis of a randomized, open-label, non-inferiority trial[END_REF] as well as percentage of PV reduction [START_REF] Maclean | Factors Predicting a Good Symptomatic Outcome After Prostate Artery Embolisation (PAE)[END_REF] . In another study by Carnevale et al. it was identified that recurrent patients had significantly smaller prostate volume, higher IPPS and lower PSA values but we did not find an impact on the risk of symptom recurrence or retreatment. This may be due to differences in the definition of recurrence: while we considered recurrence to be the reappearance of LUTS regardless of the IPSS and the QoL score, they defined it as an IPSS ≥ 8 and a QOL ≥ 3 at 12 months [START_REF] Carnevale | Recurrence of Lower Urinary Tract Symptoms Following Prostate Artery Embolization for Benign Hyperplasia: Single Center Experience Comparing Two Techniques[END_REF] . In a study of 174 patients, the effect of PAE on obstructive and irritative symptoms was compared [START_REF] Moreira | Improvements in Irritative Versus Obstructive Symptoms of the International Prostate Symptom Score After Prostatic Artery Embolization in 174 Patients, in a Single Center[END_REF] , finding a better efficiency of the treatment on obstructive symptoms but we find no impact on recurrence or re-treatment of these categories of symptoms.

Regarding complications, most of those found in our study correspond to minor complications (Clavien-Dindo ≤ II), which is consistent with the data in the literature showing that it is a safe treatment [START_REF] Malling | Prostate artery embolisation for benign prostatic hyperplasia: a systematic review and meta-analysis[END_REF] . Among the major complications, cases of urinary sepsis and local arterial dissection have been described in the UK ROPE study [START_REF] Ray | Efficacy and safety of prostate artery embolization for benign prostatic hyperplasia: an observational study and propensity-matched comparison with transurethral resection of the prostate (the UK-ROPE study)[END_REF] . Non-target embolization has been described, mainly due to the great variability of the vascular anatomy [START_REF] Carnevale | Anatomical Variants in Prostate Artery Embolization: A Pictorial Essay[END_REF] . These have led to ischemic necrosis of the bladder wall, ischemic rectitis and penile ulcers [START_REF] Pisco | Medium-and Long-Term Outcome of Prostate Artery Embolization for Patients with Benign Prostatic Hyperplasia: Results in 630 Patients[END_REF][START_REF] Ray | Efficacy and safety of prostate artery embolization for benign prostatic hyperplasia: an observational study and propensity-matched comparison with transurethral resection of the prostate (the UK-ROPE study)[END_REF][START_REF] Moreira | Transient ischemic rectitis as a potential complication after prostatic artery embolization: case report and review of the literature[END_REF] .

Concerning radiation exposure following PAE few data have been published. In their study specifically on radiation exposure, Andrade et al described a mean dose area product at 450.7 Gy.cm2 and a mean fluoroscopy time of 30.9 min. They also reviewed the various data available showing average dose area products ranging from 450.7 Gy.cm2 to 2 415 Gy.cm2 and average fluoroscopy times ranging from 30 to 85 min [START_REF] Andrade | Radiation Exposure of Patients and Interventional Radiologists during Prostatic Artery Embolization: A Prospective Single-Operator Study[END_REF] . We found lower dose area products but similar irradiation times. Irradiation can cause radiodermatitis by altering the ability of skin cells to regenerate. We had no cases of radiodermatitis in our cohort but this complication had been reported by Laborda et al. due to high radiation exposure and long fluoroscopy time [START_REF] Laborda | Radiodermitis after prostatic artery embolization: case report and review of the literature[END_REF] and by

Insausti in a recent study [START_REF] Insausti | Randomized Comparison of Prostatic Artery Embolization versus Transurethral Resection of the Prostate for Treatment of Benign Prostatic Hyperplasia[END_REF] .

The limited data available in our files did not allow us to evaluate the sexual function of our patients. However, Kuang et al. described in their meta-analysis a decrease in IIEF from 16.82 at baseline to 11.09 at 24 months (p=0.02) [START_REF] Kuang | A Systematic Review of Prostatic Artery Embolization in the Treatment of Symptomatic Benign Prostatic Hyperplasia[END_REF] . On the other hand, another meta-analysis did not find any significant difference between IIEF pre and post-PAE (mean difference = 0.95; 95% CI 0.43 -1.46; p = 0.07) [START_REF] Feng | Prostatic Arterial Embolization Treating Moderate-to-Severe Lower Urinary Tract Symptoms Related to Benign Prostate Hyperplasia: A Meta-Analysis[END_REF] . No case of retrograde ejaculation was reported [START_REF] Amouyal | Clinical Results After Prostatic Artery Embolization Using the PErFecTED Technique: A Single-Center Study[END_REF] .

The main limitation of our study is its retrospective nature. Indeed, the data available in the medical records limited our possibilities of analysis. Moreover, the follow-up of the patients was not standardized, which implied different rhythms and methods of follow-up. Conclusion : L'embolisation prostatique apporte de bons résultats fonctionnels immédiats.

Toutefois il semble y avoir une récidive précoce des symptômes à des degrés variables ce qui ne conduit pas toujours à la remise en place d'un traitement.

Mots clefs :

Embolisation prostatique, hypertrophie bénigne de prostate, SBAU